[The significance of atrial natriuretic polypeptide in the cause of essential hypertension].
The study was undertaken to clarify the role of atrial natriuretic polypeptide (ANP) in essential hypertension (EH). Plasma levels of alpha-human ANP (alpha hANP) were measured in 13 normal subjects, 25 patients with EH, 5 patients with primary aldosteronism (PA), 3 patients with renovascular hypertension (RVH) and 3 patients with pheochromocytoma (PC). Plasma level of alpha hANP (normal: 38.1 +/- 20.5pg/ml) was high in all hypertensive subjects. Synthetic alpha hANP was intravenously administrated to these subjects as follows: first a dose of 0.01 microgram/kg/min for 30 minutes, second a dose of 0.03 microgram/kg/min for 30 minutes, and then in normal subjects and EH 0.03 microgram/kg/min with a dose of 6.5 micrograms/kg/min of metoclopramide (MC) for 30 minutes. After the infusion of 0.01 microgram/kg/min alpha hANP, arterial blood pressure was significantly depressed in EH, RVH and PA, but not in PC. Marked diuretic and natriuretic responses were observed with increase in creatinine clearance and fractional sodium excretion in EH, RVH and PA, but not in PC. Sodium clearance/lithium clearance was slightly increased after infusion of 0.03 microgram/kg/min of alpha hANP in hypertensive subjects. Plasma renin activity did not change in low and normal renin EH and PA after infusion of either dose of alpha hANP, but was suppressed after 0.03 microgram/kg/min of alpha hANP in normal subjects and high renin EH, RVH and PC. Plasma aldosterone concentration was suppressed after either dose of alpha hANP in normal subjects and in EH, RVH and PC, but not in PA. Plasma cGMP concentration and urinary cGMP excretion were decreased after either dose of alpha hANP in both normal and hypertensive subjects. Furthermore, the decrease of PAC by alpha hANP was normalized by MC in normal subjects and EH. The rise in plasma cGMP by alpha hANP was suppressed by MC in both normal subjects and EH, but no changes were observed in arterial blood pressure and natriuretic response. These results suggest that alpha hANP secretion increases with elevation of blood pressure in EH, improving increase of circulatory blood volume, and alpha hANP may play a role in elevating blood pressure in EH. Moreover, it is considered that ANP increases sodium and water excretion through its effect on both renal glomeruli and distal tubules in EH. Hypotensive and natriuretic effects of ANP in EH may be concerned with dopaminergic activity which are probably related to the production of cGMP in the vascular wall and inhibition of the excretion of aldosterone in the adrenal cortex.